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Curved Members 


terminacy. For instance, engineers frequently deal with redundant frame members 
formed in a circular arc, subtending any angle and carrying an in-plane load. In 
this type of analysis, one end of the cantilever is usually fixed while the other may 
be displaced by the application of forces and moments. From the relation between 
loading and deflection at the free end, the magnitude and direction of reactions 
can be found. When all the forces including reactions are known, stresses at any 
point of a curved cantilever can be estimated. Deflection analysis is considerably 
simplified by assuming the member to be relatively thin so that the contribution of 
shear and direct stresses to the total deflection can be neglected. In addition, the 
following simplified assumptions are made: 

The cross section of a curved member is compact and uniform. 

The deflections are relatively small. 

The strains are elastic. 

The loads are applied gradually 

Flanged and thin-walled, open sections are excluded. 

Hollow sections are permitted only when the customary moment-curvature rela¬ 
tionship is deemed to apply. 

The foregoing assumptions are not concerned with any ramifications of the neutral 
axis, because these curved cantilevers are taken to be thin. In other situations, 
however, where such curved members may be relatively thick, the reader is referred 
to Chap. 28. 


ARCHED CANTILEVER UNDER VERTICAL LOAD 

The more frequently required design formulas deal with a concentrated end load, a 
bending couple, or uniformly distributed load on arched cantilevers. A simple case 
of such a structural member under a concentrated loading is shown in Fig. 7.2. De¬ 
sign Problem 7.2 illustrates the basic procedure for using the Castigliano principle 
in deriving a specific working deflection formula. In the more general case of an 
arched cantilever shown in Fig. 25.1, the applicable bending moment equation is 

M = PR( cos 0 — cos /?) (25.1) 
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Fig. 25.1 General case of arched cantilever under vertical load. 



